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INTRODUCTION: A whole spectrum of soil microorganisms in the rhizosphere, may affect 
the bean (Phaseolus vulgaris L.) yield as well as the interaction among the different 
microorganisms which might exist in the soil. The bean plant has also the opportunity to interact 
with other microorganisms as in the case of the bacteria (Gherbi et al., 2008; Marsh et al., 2008; 
Oldroyd et al., 2009). The nitrogen fixing bacteria such as a strain of Rhizobium tropici CIAT 
899, are capable of fixing the atmospheric nitrogen when it occurs in symbiosis with its host 
plant, in this case the bean plant.  
 
MATERIALS AND METHODS: The experiment was carried out in a greenhouse of Colegio 
de Postgraduados at Montecillo, state of Mexico in July of 2016. Two cultivars of determinate 
growth habit were employed: OTI and Cacahuate 72. A group of seedlings in the simple leaf 
stage were inoculated with a suspension of strain Rhizobium tropici CIAT 899 bacteria. Another 
group was not inoculated. The plants were grown in plastic containers with 7 kg of sandy loam 
soil.  The experimental design was a complete randomized with five replications. The following 
treatments were evaluated: 1) cv. OTI inoculated; 2) cv. OTI non inoculated; 3) cv. Cacahuate 72 
inoculated and 4) cv. Cacahuate 72 non inoculated. Sixty nine days after planting, the rates of 
photosynthesis and transpiration were determined. At physiological maturity there were 
registered: the number of normal pods, seeds and seed yield (all per plant). The statistical 
analysis was performed with the SAS program (SAS, 2012).   
 
RESULTS: The number of normal pods per plant was the same for all the treatments.  However, 
differences occurred in the number of seeds per plant, with higher values for cv. OTI inoculated 
and OTI non inoculated, as compared to Cacahuate 72 both inoculated and non inoculated.  
There were differences for the seed yield per plant between the cv. OTI inoculated and 
Cacahuate 72 non inoculated. The other treatments were equal to OTI inoculated (Table 1). The 
rate of photosynthesis was higher for cv. OTI both inoculated and non inoculated as compared to 
cv. Cacahuate 72. The transpiratory rates were higher for OTI inoculated with respect to the 
other three treatments (Table 2). 
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Table 1. Seed yield and its components in two cultivars of Phaseolus vulgaris L. non 
inoculated and inoculated with a suspension of a strain Rhizobium tropici CIAT 899 
bacteria. 
Treatment 
 
Normal 
pods per 
plant 
Number of seeds 
per plant 
Seed yield 
(g per plant) 
OTI inoculated 13.4 a* 69.4 a 19.48 a 
OTI non inoculated 11.8 a 60.6 a   17.76 ab 
Cacahuate 72 inoculated 10.6 a 43.6 b   17.06 ab 
Cacahuate 72 non inoculated   9.0 a 37.8 b 15.14 b 
*Different letters within each column indicate statistical difference between treatments    
(Tukey test P≤0.05). 
 
Table 2. Photosynthesis and transpiration rates in two cultivars of Phaseolus vulgaris L. 
non inoculated and inoculated with a suspension of a strain Rhizobium tropici CIAT 899 
bacteria. 
Treatment 
 
Photosynthesis rate 
µmol CO2 m-2 s-1 
 
Transpiration rate 
mmol m-2 s-1 
OTI inoculated 21.28 a* 1.86 a 
OTI non inoculated 19.64 a 1.22 b 
Cacahuate 72 inoculated 11.78 b  0.98 bc 
Cacahuate 72 non inoculated 10.82 b 0.84 c 
*Different letters within each column indicate statistical difference between treatments    
(Tukey test P≤0.05). 
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